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Theoretical Computation

DFT calculations were performed for both Ir(IIl) complexes and host molecules. Non-metal atoms
of C, H, N, F, P and O were described by the all-electron basis set of B3LYP/6-31G (d). The
effective core potentials with a B3LYP/LanL.2DZ basis set were used for Ir atoms. Both ground
and excited state calculations were performed for all molecules. The excitation behaviors of the
complexes were computed by time-dependent DFT (TD-DFT) method based on optimized
geometries at the ground states. All calculations were carried out by using the Gaussian 09

program.
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Scheme S1. Synthetic routes of ancillary ligands and m-CBPPO1 intermediates.
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Fig. S1. '"H NMR and mass spectra of sym-Ir1, asym-Ir2 and m-CBPPO1.
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Fig. S2. HPLC chromatograms of sym-Ir1 and asym-Ir2.
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g. S3. (a) Calculated electrostatic surface potentials of Ir(IIl) complexes and m-CBPPOI1 and, (b)
Er state visualization of sym-Irl and asym-Ir2 complexes.
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Fig. S4. PL decay curves measured for sym-Irl and asym-Ir2 in CH,Cl, solution (1 x 10-*m)
upon N, purging.
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Fig. S5. Cyclic voltammograms of (a) sym-Irl, asym-Ir2 and (b) m-CBPPOI.
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Fig. S6. Absorption coefficient spectra for sym-Irl, asym-Ir2 and m-CBPPOI.
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Fig. S7. TGA analysis of (a) sym-Irl, asym-Ir2 and (b) m-CBPPOI.
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Fig. S8. DSC analysis of (a) sym-Irl, asym-Ir2 (insert showing the T, of sym-Irl) and (b) m-
CBPPO1 at a heating rate of 10 °C min !,
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Fig. S9. Surface morphologies (3D images) of solution processed films.
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Fig. S10. EQE-current density (EQE-J) dependence of devices with complex sym-Irl. The solid
lines stand for the TTA fitting curve.
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Fig. S11. Repeatability of the devices fabricated using the optimized structure using complexes

(a) sym-Irl and (b) asym-Ir2.



Table S1 Literature summary of phosphine oxide functionalized Ir(II) complexes for PHOLEDs

Dopant EQEax (%) | CEpax(cd/A) Devcie fabrication Host Reference
Sym-Ir1 m-CBPPO1(New
20.82 68.72 Solution process This work
(green) host) / TPBi
Ir3 (green) 19.40 85.31 Solution-process TCTA/TPBi 1
Ir2 (Deep-blue) 3.8 4.3 Vaccum-process TSPO1 2
G2 (green) 19.8 60.6 Vaccum-process - 3
DPP-2 (blue) 28.3 58.78 Vaccum-process - 4
Ir-PO (green) 9.67 34.23 Vaccum-process - 5
PO-Firpic (blue) 7.1 11.1 Solution-process PVK/OXD 6
Ir(tfm
F PPY): - 67.95 Vaccum-process mCP 7
(tpip) (green)
G2 (green) - 113.23 Vaccum-process mCP 8
Ir(tfm D-QDPO (new
(ttmppy), 21.9 83.53 Vaccum-process 9 ( 9
(tpip) (green) host)
G4 (green) - 50.8 Vaccum-process SimCP2 10
G4 (green) 29.5 92.83 Vaccum-process PPO21 11
Ir(dfptfmpm)
- 54.29 Vaccum-process mCP 12

tpip (green)
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Table S2. Theoretical calculation results for symmetric and asymmetric Ir(III) complexes.

Complex State  Acal [nm] f Composition Assignments
sym-Irl T1 504 H—L [92.7] MLCT/LLCT/nm*
S1 0.016 H—L [96.9] MLCT/LLCT/nm*
asym-Ir2 T1 506 H—L [91.1] MLCT/LLCT/nm*
Sl 0.009 H—L [97.2] MLCT/LLCT/nm*

AH—L represents the HOMO to LUMO transition. f stands for oscillator strength.



Table S3. Absorption coefficients for sym-Irl, asym-Ir2 and m-CBPPOI.

Complex absorption?®
A (nm) {¢, 10° L mol! cm™1}
sym-Irl 333 (38.1),379 (15.4), 405 (11.4), 453 (6.2)
sym-Ir2 334 (42.9), 404 (12.0),454 (7.6)
m-CBPPOL1 293 (53.3),319 (46.1)

aAbsorption

measurements of complexes were taken in

CH,Cl,,



Time EQE C EQE D Luminance C Luminance D
(Hours) (%) (%) (cd m?2) (cd m?)
0 18.2 15.2 351.45 302.48
50 15.14 11.23 310.11 257.42
100 14.26 10.18 265.44 199.57
150 13.76 9.59 254.59 185.29
200 13.47 9.29 249.32 177.51
250 13.15 8.93 242.97 168.97
300 12.83 8.59 236.62 160.83
350 12.54 8.27 229.87 155.25
400 12.28 8.00 225.16 149.79

Table S4. EQE and luminance values for devices C and D at regular intervals.

Stability of the devices measured at 10 mA cm™2.







